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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a glass substrate for an information recording medium which suppresses the elution of 
alkali metal ions from the surface of the chemically tempered glass substrate and to obtain the information recording medium 
using the glass substrate and excellent in weather resistance. 

SOLUTION: A glass substrate is chemically tempered by ion exchange in a tempering salt and then subjected to alkali removal 
treatment by immersion in a molten salt prepared by adding the nitrate of a third metl having a larger ionic radius than alkali metal 
ions in the glass to the tempering salt at a lower immersion temperature than the chemical tempering temperature. In the alkali ion 
removing step, the temperature of the glass substrate is room temperature to 400° C at the time when the substrate is immersed 
in the nitrate salt and the immersion time is >30 sec. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the glass substrate for information record media and the glass substrate for information 
record media which have the process which removes the alkali ion near the outermost front face in the ion-exchange layer on the 
front face of a substrate in the manufacture approach of the glass substrate for information record media by immersing the glass 
substrate by the ion exchange by which chemical-strengthening processing was carried out in an inorganic compound salt bath. 
[Claim 2] The manufacture approach of the glass substrate for information record media according to claim 1 characterized by 
using the fused salt of a nitrate as an inorganic compound salt bath in the process which removes alkali ion. 
[Claim 3] The manufacture approach of the glass substrate for information record media according to claim 1 characterized by 
using the nitrate of a metal with a larger ionic radius than sodium as an inorganic compound salt in the process which removes 
alkali ion. 

[Claim 4] The manufacture approach of the glass substrate for information record media according to claim 1 or 2 characterized by 
for the temperature of the glass substrate at the time of being immersed in a nitrate being room temperature -400 degree C in the 
process which removes alkali ion, and immersion time amount being 30 seconds or more. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information record medium which used this glass substrate for the manufacture 

approach of the glass substrate for information record media, and the list. 

[0002] 

[Description of the Prior Art] The substrate for information record media which was excellent in smooth nature and flatness for the 
improvement in recording density is needed with large-capacity-izing of an information recording device, and the very advantageous 
thing of a glass substrate ingredient is common especially as compared with the aluminium alloy and plastic material as other 
substrate ingredients for information record media. However, since glass is a brittle material, it is raising and using mechanical 
reinforcement for a surface by forming a chemical-strengthening layer in many cases. 

[0003] However, it poses a problem that the rich layer of the alkali metal of a strengthening layer especially a potassium atom, or a 
sodium atom appears on a disk main front face in the substrate front face after chemical -strengthening processing of a glass 
substrate here. There is a danger that the migration of alkali-metal ion will cause reading incorrect actuation from this layer as the 
state of preservation of a disk and aging after subsequent information record-medium membrane formation because the carbonate 
and chloride of alkali metal deposit on a disk edge and the main front face. Moreover, alkali metal reacting with the record medium 
of a metal alloy, and causing incorrect actuation of equipment is also considered. 

[0004] For this reason, after carrying out ion exchange treatment of the glass substrate front face, the alkali-metal ion of the 
maximum surface layer which is easy to be eluted is removed, and the dealkalization processing for raising chemical resistance and 
the cure against the closure of alkali-metal ion are performed. For example, there is an approach using an acid, especially strong 
acid like the approach of making the heated concentrated sulfuric acid contacting like the manufacture approach shown in a patent 
public presentation number and JP.10-226539.A. Moreover, like the manufacture approach shown in a patent public presentation 
number and JP.8-180402.A. into 80-100-degree C warm water, there is also a warm water art which carries out dealkalization 
metal ion processing of the glass substrate after ion exchange treatment by carrying out immersion processing for about 2 to 10 
hours, in this case, impregnation processing of a divalent metallic ion is carried out to the maximum surface layer of the glass 
substrate after dealkalization metal ion processing, and the cure against the closure of alkali-metal ion is added further. 
[0005] 

[Problem(s) to be Solved by the Invention] however, in these dealkalization metal ion processings Although impregnation processing 
of a divalent metallic ion is required of the safety of using strong acid, such as heat concentrated sulfuric acid (it being heat 
concentrated sulfuric acid of 96% or more of concentration for example, at 100-degree-C **), and warm water processing as after 
treatment since [ which needs immersion time amount at least 2 hours or more ] there are few treatment effects the alkali-metal 
ion closure effectiveness — an alkali elution volume — 0.3-0.5microg/cm2 — it is — practically — chemical resistance — there is 
a problem of being unable to say that it is enough. 

[0006] this invention — the manufacture approach of the glass substrate for information record media — setting — the alkali metal 
on the front face of glass after chemical-strengthening processing — in order to control the alkali migration from a rich layer, the 
alkali-metal ion of an after [ a chemical strengthening ] glass substrate front face is removed efficiently, and it is making into the 
technical problem to offer the information record medium excellent in the weatherability using the manufacture approach that the 
glass substrate excellent in chemical resistance is efficiently producible, and this glass substrate. 
[0007] 

[Means for Solving the Problem] this invention person is related with the manufacture approach of the glass substrate for 
information record media, as a result of examining the above-mentioned technical problem wholeheartedly. By the usual approach, 
in one-step strengthening, in two-step strengthening of a potassium nitrate, for example, the glass substrate which performed 
chemical-strengthening processing by the ion exchange at the temperature below the transition point of glass using the chemical- 
strengthening liquid of the inorganic compound salt which mixed the potassium nitrate and the sodium nitrate An inorganic 
compound salt with an again larger ionic radius than the alkali-metal ion in glass (sodium ion or lithium ion), for example, the melting 
temperature of the chemical-strengthening liquid of said inorganic compound salt which carried out little addition of potassium salt, 
a cesium salt, or the rubidium salt, and this chemical-strengthening liquid is set as temperature lower than the solution temperature 
at the time of the first chemical strengthening — it being alike, and, if immersed Thermal diffusion of the alkali metal on the front 
face of a glass substrate is carried out into this chemical-strengthening salt bath. Since the potassium ion by which littJe-among 
chemical-strengthening salt bath addition is carried out at this time, caesium ion, or rubidium ion has the large ionic radius, it is 
hard to be introduced all over the network of glass. That is. it could escape from the alkali metal which exists in the glass substrate 
surface layer easily, and a header and this invention were completed for the above-mentioned technical problem being attained by 
the glass surface layer excellent in chemical resistance being formed. 

[0008] Namely, the manufacture approach of the glass substrate for information record media of this invention After an inorganic 
compound salt carries out chemical -strengthening processing of the glass substrate by the usual approach in the manufacture 
approach of the glass substrate for information record media. The chemical-strengthening salt bath of the inorganic compound salt 
which carried out little addition of the inorganic compound salt with a larger ionic radius than the alkali-metal ion in glass at the 
chemical-strengthening liquid which heated the glass substrate at room temperature -400 degree C. and used the glass substrate 
previously, It is alike and is immersed, the solution temperature of this chemical-strengthening salt bath is set as eye the 20-100- 
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degree-C low rather than the solution temperature at the time of the first chemical strengthening — It is the dealkalization art 
which is characterized by diffusing only the alkali-metal ion on the front face of glass in this chemical-strengthening salt bath, and 
removes efficiently the alkali-metal ion on the front face of a glass substrate. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[0010] In the manufacture approach of the glass substrate for information record media of this invention, it is immersed into the 
chemical-strengthening salt bath which heated the glass substrate, the ion and the ion exchange in a chemical-strengthening salt 
bath are carried out for the ion on the front face of glass, and the chemical strengthening of the glass substrate is carried out. This 
invention is processed for the glass substrate which carried out the chemical strengthening, and it is characterized by performing 
dealkalization processing. 

[0011] As the approach of dealkalization processing, a glass substrate is beforehand made into room temperature -400 degree C. 
The chemical-strengthening salt bath of the inorganic compound salt which carried out little addition of the inorganic compound 
salt with a larger ionic radius than the alkali-metal ion in glass into the chemical-strengthening salt bath of the inorganic compound 
salt which used the glass substrate previously. The solution temperature of this chemical-strengthening salt bath is preferably 
immersed in this chemical-strengthening salt bath set as eye the 20-100-degree-C low rather than the solution temperature at the 
time of the first chemical strengthening for 5-30 minutes 30 seconds or more. The glass substrate temperature at the time of 
immersion should just be beyond a room temperature at this chemical-strengthening salt bath. A reaction with a glass substrate 
becomes that the temperature of a glass substrate is 100 degrees C or more early preferably, the processing time can be managed 
in a short time, and productive efficiency improves. Moreover, since deformation of a glass substrate occurs at the immersion 
temperature of 500 degrees C or more, a productive-efficiency top is not good. Moreover, dealkalization effectiveness with the 
processing time sufficient in 30 or less seconds is hard to be acquired. Thus, the sodium ion near [ the ] a glass front face, 
potassium ion, or a lithium ion emits the glass substrate processed with this chemical -strengthening salt bath into this chemical- 
strengthening salt bath by thermal diffusion, and it serves as elevated-temperature dealkalization processing. Moreover, this 
chemical-strengthening salt crystal object adhering to the substrate front face after processing can be easily dissolved with 
distilled water, and a pure substrate front face is obtained. 

[0012] Moreover, in this invention, for example, aluminosilicate system glass, soda lime glass, borosilicate glass, alumino borosilicate 
glass, etc. can be used as what can form a strengthening layer by chemical-strengthening processing as a glass ingredient. 
[0013] In addition, the basic principle of the dealkalization approach of this invention is an ionic diffusion by the concentration 
difference of the metal ion in fused salt, and the alkali-metal ion in glass. The nitrate as third mineral salt compound with a larger 
ionic radius than the alkali-metal ion in glass is added in the chemical-strengthening liquid which performed ion exchange treatment 
on introduction usual temperature conditions, and was used for ion exchange treatment after that. Although the alkali-metal ion in 
glass will carry out an ionic diffusion and it will slip out of it out of glass if immersed in the fused salt bath made into temperature 
conditions somewhat lower than the first ion-exchange-treatment temperature Then Since the ion (potassium ion, a lithium ion. 
caesium ion. rubidium ion, etc.) of fused salt has little heat energy required to carry out an ionic diffusion into glass, An ionic 
diffusion is carried out and it is hard to enter into glass, and on the other hand, there will be more alkali-metal ion (sodium ion. 
lithium ion) which falls out out of glass on a target, and comes out. and, as for the income-and-outgo balance of mutual ion. the 
dealkalization phenomenon on the front face of glass will be performed as a result. This principle can be discovered based on many 
experiments and theoretical considerations, and results in completion of this invention. As long as it says from this principle, to the 
glass which contains neither a lithium nor a potassium, a salt like a potassium nitrate is [ that what is necessary is just a metal with 
a larger ionic radius than the alkali metal in glass ] sufficient as the nitrate as third mineral salt compound to be used. Moreover, a 
metal salt like a silver nitrate is sufficient. 
[0014] 

[Example] (Example 1) After carrying out chemical-strengthening processing of the alumino silicate glass substrate in the 420- 
degree C fused salt bath of a potassium nitrate for 4 hours and washing out an adhering deposit salt with water, predetermined time 
immersion was carried out at the salt bath which added the nitric-acid rubidium 10% during the 350-degree C fused salt bath of a 
potassium nitrate, and the alumino silicate glass substrate was taken out from the salt bath after that, and was cooled radiationally. 
Distilled water washed after radiationnal cooling and measurement of the alkali-metal (Na, Li. K) concentration which performed the 
waterproof trial of a glass substrate and was eluted from glass in this sample was measured with atomic-absorption-analysis 
equipment. In addition, the waterproof trial was immersed into the Teflon beaker which filled the glass substrate with 50ml distilled 
water, moved the Teflon beaker containing the glass substrate to the constant temperature bath kept at 80 degrees C. and carried 
out quantitative analysis of the amount of alkali metal which held for 24 hours and was eluted from the glass substrate in 80-degree 
C warm water with the atomic absorption method. The result was as being shown in Table 1. 
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As shown in Table 1. the alkali elution volume of a glass substrate decreased to unsettled 1/4 in 5 minutes of processing times, and 
it was checked that dealkalization processing is performed for a short time. 

[0016] (Example 2) Next, after carrying out chemical-strengthening processing of the same glass substrate as an example 1 
similarly and washing out an adhering deposit salt with water, predetermined time immersion was carried out at the salt bath which 
added the silver nitrate 10% during the 380-degree C fused salt bath of a potassium nitrate, and the glass substrate was taken out 
from the salt bath after that, and was cooled radiationally. Distilled water washed after radiationnal cooling and measurement of the 
alkali-metal ion (Na, Li, K) concentration which performed the waterproof trial of a glass substrate and was eluted from glass in this 
sample was measured with atomic-absorption-analysis equipment. The result became as shown in Table 2. 
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As shown in Table 2, even when a silver nitrate was added to potassium-nitrate chemical-strengthening flised salt, the alkali elution 
volume of a glass substrate decreased to unsettled 1/3 in 30 seconds of processing times, and it was checked that dealkalization 
processing is performed extremely for a short time. 
[0018] 

[Effect of the Invention] As explained above, the glass substrate manufactured by carrying out dealkalization processing according 
to the manufacture approach of the glass substrate for information record media of this invention can control remarkably the alkali 
migration on the front face of a glass substrate, and can raise the dependability of an information record medium by leaps and 
bounds by the ability of the glass substrate which does not have a bad influence on the information record medium formed on a 
glass substrate to be offered. 



[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the information record medium which used this glass substrate for the manufacture 
approach of the glass substrate for information record media, and the list. 
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PRIOR ART 



[Description of the Prior Art] The substrate for information record media which was excellent in smooth nature and flatness for the 
improvement in recording density is needed with large-capacity-izing of an information recording device, and the very advantageous 
thing of a glass substrate ingredient is common especially as compared with the aluminium alloy and plastic material as other 
substrate ingredients for information record media. However, since glass is a brittle material, it is raising and using mechanical 
reinforcement for a surface by forming a chemical-strengthening layer in many cases. 

[0003] However, it poses a problem that the rich layer of the alkali metal of a strengthening layer especially a potassium atom, or a 
sodium atom appears on a disk main front face in the substrate front face after chemical-strengthening processing of a glass 
substrate here. There is a danger that the migration of alkali-metal ion will cause reading incorrect actuation from this layer as the 
state of preservation of a disk and aging after subsequent information record-medium membrane formation because the carbonate 
and chloride of alkali metal deposit on a disk edge and the main front face. Moreover, alkali metal reacting with the record medium 
of a metal alloy, and causing incorrect actuation of equipment is also considered. 

[0004] For this reason, after carrying out ion exchange treatment of the glass substrate front face, the alkali-metal ion of the 
maximum surface layer which is easy to be eluted is removed, and the dealkalization processing for raising chemical resistance and 
the cure against the closure of alkali-metal ion are performed. For example, there is an approach using an acid, especially strong 
acid like the approach of making the heated concentrated sulfuric acid contacting like the manufacture approach shown in a patent 
public presentation number and JP.10-226539.A. Moreover, like the manufacture approach shown in a patent public presentation 
number and JP.8-180402.A, into 80-100-degree C warm water, there is also a warm water art which carries out dealkalization 
metal ion processing of the glass substrate after ion exchange treatment by carrying out immersion processing for about 2 to 10 
hours, in this case, impregnation processing of a divalent metallic ion is carried out to the maximum surface layer of the glass 
substrate after dealkalization metal ion processing, and the cure against the closure of alkali-metal ion is added further. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, the glass substrate manufactured by carrying out dealkalization processing according 
to the manufacture approach of the glass substrate for information record media of this invention can control remarkably the alkali 
migration on the front face of a glass substrate, and can raise the dependability of an information record medium by leaps and 
bounds by the ability of the glass substrate which does not have a bad influence on the information record medium formed on a 
glass substrate to be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] however, in these dealkalization metal ion processings Although impregnation processing 
of a divalent metallic ion is required of the safety of using strong acid, such as heat concentrated sulfuric acid (it being heat 
concentrated sulfuric acid of 96% or more of concentration for example, at 100-degree-C **). and warm water processing as after 
treatment since [ which needs immersion time amount at least 2 hours or more ] there are few treatment effects the alkali-metal 
ion closure effectiveness — an alkali elution volume — 0.3-0.5microg/cm2 — it is — practically — chemical resistance — there is 
a problem of being unable to say that it is enough. 

[0006] this invention — the manufacture approach of the glass substrate for information record media — setting — the alkali metal 
on the front face of glass after chemical-strengthening processing — in order to control the alkali migration from a rich layer, the 
alkali-metal ion of an after [ a chemical strengthening ] glass substrate front face is removed efficiently, and it is making into the 
technical problem to offer the information record medium excellent in the weatherability using the manufacture approach that the 
glass substrate excellent in chemical resistance is efficiently producible, and this glass substrate. 
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MEANS 



[Means for Solving the Problem] this invention person is related with the manufacture approach of the glass substrate for 
information record media, as a result of examining the above-mentioned technical problem wholeheartedly. By the usual approach, 
in one-step strengthening, in two-step strengthening of a potassium nitrate, for example, the glass substrate which performed 
chemical-strengthening processing by the ion exchange at the temperature below the transition point of glass using the chemical- 
strengthening liquid of the inorganic compound salt which mixed the potassium nitrate and the sodium nitrate An inorganic 
compound salt with an again larger ionic radius than the alkali-metal ion in glass (sodium ion or lithium ion), for example, the melting 
temperature of the chemical-strengthening liquid of said inorganic compound salt which carried out little addition of potassium salt, 
a cesium salt, or the rubidium salt, and this chemical-strengthening liquid is set as temperature lower than the solution temperature 
at the time of the first chemical strengthening — it being alike, and, if immersed Thermal diffusion of the alkali metal on the front 
face of a glass substrate is carried out into this chemical-strengthening salt bath. Since the potassium ion by which little-among 
chemical-strengthening salt bath addition is carried out at this time, caesium ion, or rubidium ion has the large ionic radius, it is 
hard to be introduced all over the network of glass. That is, it could escape from the alkali metal which exists in the glass substrate 
surface layer easily, and a header and this invention were completed for the above-mentioned technical problem being attained by 
the glass surface layer excellent in chemical resistance being formed. 

[0008] Namely, the manufacture approach of the glass substrate for information record media of this invention After an inorganic 
compound salt carries out chemical -strengthening processing of the glass substrate by the usual approach in the manufacture 
approach of the glass substrate for information record media, The chemical-strengthening salt bath of the inorganic compound salt 
which carried out littJe addition of the inorganic compound salt with a larger ionic radius than the alkali-metal ion in glass at the 
chemical-strengthening liquid which heated the glass substrate at room temperature -400 degree C, and used the glass substrate 
previously. It is alike and is immersed, the solution temperature of this chemical-strengthening salt bath is set as eye the 20-100- 
degree-C low rather than the solution temperature at the time of the first chemical strengthening — It is the dealkalization art 
which is characterized by diffusing only the alkali-metal ion on the front face of glass in this chemical-strengthening salt bath, and 
removes efficiently the alkali-metal ion on the front face of a glass substrate. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[0010] In the manufacture approach of the glass substrate for information record media of this invention, it is immersed into the 
chemical-strengthening salt bath which heated the glass substrate, the ion and the ion exchange in a chemical-strengthening salt 
bath are carried out for the ion on the front face of glass, and the chemical strengthening of the glass substrate is carried out. This 
invention is processed for the glass substrate which carried out the chemical strengthening, and it is characterized by performing 
dealkalization processing. 

[0011] As the approach of dealkalization processing, a glass substrate is beforehand made into room temperature -400 degree C. 
The chemical -strengthening salt bath of the inorganic compound salt which carried out little addition of the inorganic compound 
salt with a larger ionic radius than the alkali-metal ion in glass into the chemical-strengthening salt bath of the inorganic compound 
salt which used the glass substrate previously, The solution temperature of this chemical-strengthening salt bath is preferably 
immersed in this chemical-strengthening salt bath set as eye the 20-100-degree-C low rather than the solution temperature at the 
time of the first chemical strengthening for 5-30 minutes 30 seconds or more. The glass substrate temperature at the time of 
immersion should just be beyond a room temperature at this chemical -strengthening salt bath. A reaction with a glass substrate 
becomes that the temperature of a glass substrate is 100 degrees C or more early preferably, the processing time can be managed 
in a short time, and productive efficiency improves. Moreover, since deformation of a glass substrate occurs at the immersion 
temperature of 500 degrees C or more, a productive -efficiency top is not good. Moreover, dealkalization effectiveness with the 
processing time sufficient in 30 or less seconds is hard to be acquired. Thus, the sodium ion near [ the ] a glass front face, 
potassium ion. or a lithium ion emits the glass substrate processed with this chemical-strengthening salt bath into this chemical- 
strengthening salt bath by thermal diffusion, and it serves as elevated-temperature dealkalization processing. Moreover, this 
chemical -strengthening salt crystal object adhering to the substrate front face after processing can be easily dissolved with 
distilled water, and a pure substrate front face is obtained. 

[0012] Moreover, in this invention, for example, aluminosilicate system glass, soda lime glass, borosilicate glass, alumino borosilicate 
glass, etc. can be used as what can form a strengthening layer by chemical-strengthening processing as a glass ingredient. 
[0013] In addition, the basic principle of the dealkalization approach of this invention is an ionic diffusion by the concentration 
difference of the metal ion in fused salt, and the alkali-metal ion in glass. The nitrate as third mineral salt compound with a larger 
ionic radius than the alkali-metal ion in glass is added in the chemical-strengthening liquid which performed ion exchange treatment 
on introduction usual temperature conditions, and was used for ion exchange treatment after that. Although the alkali-metal ion in 
glass will carry out an ionic diffusion and it will slip out of it out of glass if immersed in the fused salt bath made into temperature 
conditions somewhat lower than the first ion-exchange-treatment temperature Then Since the ion (potassium ion, a lithium ion, 
caesium ion. rubidium ion, etc.) of fused salt has little heat energy required to carry out an ionic diffusion into glass, An ionic 
diffusion is carried out and it is hard to enter into glass, and on the other hand, there will be more alkali-metal ion (sodium ion. 
lithium ion) which falls out out of glass on a target, and comes out, and, as for the income-and-outgo balance of mutual ion, the 
dealkalization phenomenon on the front face of glass will be performed as a result. This principle can be discovered based on many 
experiments and theoretical considerations, and results in completion of this invention. As long as it says from this principle, to the 
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glass which contains neither a lithium nor a potassium, a salt like a potassium nitrate is [ that what is necessary is just a metal with 
a larger ionic radius than the alkali metal in glass ] sufficient as the nitrate as third mineral salt compound to be used. Moreover, a 
metal salt like a silver nitrate is sufficient. 
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EXAMPLE 



[Example] (Example 1) After carrying out chemical-strengthening processing of the alumino silicate glass substrate in the 420- 
degree C fused salt bath of a potassium nitrate for 4 hours and washing out an adhering deposit salt with water, predetermined time 
immersion was carried out at the salt bath which added the nitric-acid rubidium 10% during the 350-degree C fused salt bath of a 
potassium nitrate, and the alumino silicate glass substrate was taken out from the salt bath after that, and was cooled radiationally. 
Distilled water washed after radiationnal cooling and measurement of the alkali-metal (Na, Li, K) concentration which performed the 
waterproof trial of a glass substrate and was eluted from glass in this sample was measured with atomic-absorption-analysis 
equipment. In addition, the waterproof trial was immersed into the Teflon beaker which filled the glass substrate with 50ml distilled 
water, moved the Teflon beaker containing the glass substrate to the constant temperature bath kept at 80 degrees C. and carried 
out quantitative analysis of the amount of alkali metal which held for 24 hours and was eluted from the glass substrate in 80-degree 
C warm water with the atomic absorption method. The result was as being shown in Table 1. 
[0015] 





9& m us m (ft) 




5ft 


1 5ft 


30ft 


Na 


0.350 


0.090 


0.058 


0.046 


I L i 


0.075 


0.008 


0.008 


0.008 


K 


0.158 


0.017 


0.000 


0.000 




0.583 


0.115 


0.066 


0.054 



As shown in Table 1, the alkali elution volume of a glass substrate decreased to unsettled 1/4 in 5 minutes of processing times, and 
it was checked that dealkalization processing is performed for a short time. 

[0016] (Example 2) Next, after carrying out chemical-strengthening processing of the same glass substrate as an example 1 
similarly and washing out an adhering deposit salt with water, predetermined time immersion was carried out at the salt bath which 
added the silver nitrate 10% during the 380-degree C fused salt bath of a potassium nitrate, and the glass substrate was taken out 
from the salt bath after that, and was cooled radiationally. Distilled water washed after radiationnal cooling and measurement of the 
alkali-metal ion (Na, Li, K) concentration which performed the waterproof trial of a glass substrate and was eluted from glass in this 
sample was measured with atomic-absorption-analysis equipment. The result became as shown in Table 2. 
[0017] 
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m m ft 


m {ft) 




3 0*> 


1ft 


5 ft 


1 Oft 


Na 


0.315 


0.035 


0.034 


0.011 


0.008 


L i 


0.007 


0.000 


0.000 


0.003 


0.026 


K 


0.120 


0.110 


0.110 


0.120 


0.140 




0.442 


0.144 


0.144 


0.134 


0.174 



As shown in Table 2, even when a silver nitrate was added to potassium-nitrate chemical-strengthening fused salt, the alkali elution 
volume of a glass substrate decreased to unsettled 1/3 in 30 seconds of processing times, and it was checked that dealkalization 
processing is performed extremely for a short time. 
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